The membrane attack complex of complement induces caspase activation and apoptosis.
Activation of the terminal pathway of the complement system leads to insertion of terminal complement complexes (C5b-9) into the cell membrane, which may induce cytolysis. Recent data indicate that the terminal complement pathway can also result in apoptosis in vivo. To further define the cell death pathway induced by complement, we examined induction of apoptosis by complement in vitro. Rat mesangial cells opsonized with a complement-activating antibody and exposed to rat serum as a complement source underwent apoptotic cell death in a time- and dose-dependent fashion, as demonstrated by membrane exposure of phosphatidylserine and fragmentation of nuclei. No significant apoptosis was detected in either cultures treated with C6-deficient serum or in control cultures. The pan-caspase-inhibitor zVAD-fmk inhibited complement-induced apoptosis completely. In line with this observation, complement induced cleavage and activation of caspase 3. Importantly, cellular exposure to purified cytolytically inactive C5b-9, in the absence of antibody and early complement components, also resulted into caspase activation and apoptosis. Together, these results indicate that C5b-9 is involved in induction of apoptosis via a caspase-dependent pathway. Apoptosis as a consequence of complement-mediated cell damage may provide an explanation for the presence of apoptosis in inflammatory processes, for instance in hyperacute xenograft rejection.